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(54) Adjustable pneumatic shock absorber for use with the front fork of a bicycle 



(57) An adjustable pneumatic shock absorber 
mounted in a fork of a bicycle is disclosed. The adjust- 
able pneumatic shock absorber has an external tube 
(10), an internal tube (20) movably provided within the 
external tube (10), a piston (30) mounted on the internal 
tube (20) and an adjusting shaft (40) provided in the pis- 
ton (30) and the internal tube (20). The piston (30) has 
a through hole (36) defined in the periphery thereof. The 
adjusting shaft (40) has a plurality of orifices (44) with 
various diameters. The through hole (36) can be aligned 
with one of the orifices (44). According to different roads, 
the speed of the internal tube (20) moving back out of 
the external tube can be adjusted by selecting the orifice 
(44) aligned with the through hole (36). 
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Description 

1. Field of the Invention 

[0001] The present invention relates to an adjustable 5 
pneumatic shock absorber, and more particularly to a 

light-weight pneumatic shock absorber assembled on 
the front fork of a bicycle, which can be adjusted to adapt 
to different terrain. 

2. Description of Related Art 

[0002] Generally, a bicycle has a shock absorber 
mounted on the fork to attenuate shock and vibration. A 
conventional shock absorber is either made of flexible 
material or uses the circulation of hydraulic fluid. These 
shock absorbers are self-adjusting to adapt to different 
roads. However, they are heavy and increase the overall 
weight of the bicycle. 

[0003] Another type of shock absorber uses a pneu- 
matics. Although the pneumatic shock absorber Is light- 
weight, the flow of the air in the shock absorber cannot 
be adjusted to adapt to different terrain. Therefore, when 
on different road surfaces such as on a flat or a bumpy 
road, uphill or downhill, the rider cannot adjust the 
damping action to adapt to the terrain. 
[0004] Therefore, it is an object of the present inven- 
tion to provide an adjustable pneumatic shock absorber 
to mitigate and/or obviate the aforementioned problems. 
[0005] The main object of the present invention is to 
provide an adjustable pneumatic shock absorber as- 
sembled on the fork of a bicycle, wherein the shock ab- 
sorber is not only lightweight, but also can be adjusted 
to adapt to different roads. 

[0006] Other objects, advantages and novel features 
of the invention will become more apparent from the fol- 
lowing detailed description when taken in conjunction 
with the accompanying drawings. 

IN THE DRAWINGS: 

[0007] 

Fig. 1 is an exploded perspective view of an adjust- 
able pneumatic shock absorber in accordance with 
the present invention; 

Fig. 2 is a cross sectional side view of the adjustable 
pneumatic shock absorber in Fig. 1; 
Fig. 3 is a cross sectional side view of the adjustable 
pneumatic shock absorber in Fig. 1 showing the in- 
ternal tube compressed into the external tube; 
Fig. 4 is a side plan view showing the Inner structure 
of a piston of the adjustable pneumatic shock ab- 
sorber in Fig. 1; 

Fig. 5 Is a partial cross sectional side view of the 
piston shown In Fig. 4; 

Fig. 6 Is a bottom plan view of the piston shown in 
Fig. 4; 



Fig. 7 is a cross sectional side view of the piston in 
Fig. 4 assembled with an adjusting shaft; 
Fig. 8 is a cross sectional top view of the piston in 
Fig. 7 along line 8-8; 

Fig. 9 is a cross sectional top view of the piston in 
Fig. 4along line 9-9; 

Fig. 10 is a perspective view of the adjusting shaft 
of the adjustable pneumatic shock absorber in ac- 
cordance with the present invention; 
Fig. 11 is a side plan view of the adjusting shaft In 
Fig. 10; 

Fig. 12 Is a cross sectional view showing the adjust- 
ing shaft along line 12-12 in Fig. 11; and 
Fig. 13 is a cross sectional top view of the adjusting 
shaft in Fig. 12 along line 13-13. 

[0008] Referring to Figs. 1 and 2. an adjustable pneu- 
matic shock absorber In accordance with the present In- 
vention provides an external tube (10) having a plug (11) 
mounted on the top of the external tube (10). A valve 
(12) Is located within the plug (11). A cap (13) covering 
the valve (12) is firmly attached to the plug (11). 
[0009] An internal tube (20) Is slidably mounted in the 
external tube (10) and can be extended downwards 
from the lower end of the external tube (10). A piston 
(30) is mounted on the top of the Internal tube (20). A 
spring (31 ) is located between the external tube (10) and 
the Internal tube (20) to keep the end faces of the exter- 
nal tube (10) and the internal tube (20) from impacting 
each other when the external tube (20) slides out from 
the internal tube (10). Referring to Figs. 1 , 4, 5, 6, 7 and 
8, the piston (30) defines an annular slot (32) in the top 
portion thereof and has an 0-ring (33) in the annular slot 
(32). The 0-rlng (33) protrudes out from the annular slot 
(32). A cavity (34) is defined in the lower edge of the 
annular slot (32) so as to communicate with the annular 
slot (32). A recess (35) is longitudinally defined in the 
lower edge of the annular slot (32) and is in communi- 
cation with the cavity (34) and the annular slot (32), A 
through hole (36) is defined In the side face defining the 
recess (35) and is in communication with an opening 
(37) axially defined through the piston (30). The outer 
diameter of the top portion of the piston (30) is less than 
the innerdiameterof the external tube (10), so that there 
Is a gap (39) between the external tube (10) and the top 
portion of the piston (30). Furthermore, a plurality of 
notches (38) are defined equally spaced in the bottom 
of the piston (30), as shown in Figs. 6 and 9. 
[0010] An adjusting shaft (40) is rotatably provided in 
the internal tube (20). The upper end of the adjusting 
shaft (40) is received in the opening (37) of the piston 
(30). Referring to Fig. 1 0, the adjusting shaft (40) defines 
a blind hole (41) in the upper end and forms a plurality 
of annuluses (42) and ribs (43) in the upper periphery 
to ensure the airtight fit between the piston (30) and the 
adjusting shaft (40). A plurality of orifices (44) with var- 
ious diameters are spatially defined In the upper periph- 
ery of the adjusting shaft (40), as shown in Figs. 11 and 
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12. The orifices (44) are defined to communicate with 
the blind hole (41), and one of them is aligned with the 
through hole (36) of the piston (30). The diameters of 
the orifices (44) can be 0.4mm, 0.6mm, 0.8mm, 1 .0mm. 
etc. Referring to Figs. 11 and 13, a plurality of ridges 5 
(45) are formed in the middle periphery of the adjusting 
shaft (40). The ridges (45) are received in the notches 
(38) of the piston (30) to position the adjusting shaft (40) 
with respect to the piston (30). 

[0011] A knob (50) is securely attached to the bottom io 
of the adjusting shaft (40) to rotate the adjusting shaft 
(40). A cover (60) is provided over the knob (50) on the 
bottom of the internal tube (20), such that when a user 
is going to rotate the shaft (40) to readjust the alignment 
between one of the orifices (44) with the through hole 
(36), the user must remove the cover (60) from the bot- 
tom of the internal tube (20) to expose the knob (50). 
[001 2] Referring to Figs. 2 and 3, when the pneumatic 
shock absorber is assembled on the front fork of a bicy- 
cle (not shown), gas is pre-charged into the external 20 
tube (10). When the bicycle experiences a shock, the 
internal tube (20) is pressed into the external tube (10). 
The external tube (10) takes the 0-ring (33) downwards 
to touch the tower edge of the annular slot (32), and a 
part of the 0-ring seal (33) is then received in the cavity 25 
(34). The gas in the external tube (10) will flow through 
the gap (39), the annular slot (32) and the recess (35) 
into a space defined between the piston (30) and the 
external tube (10). Thus, the internal tube (20) can be 
smoothly pressed into the external tube (10). 30 
[0013] When the internal tube (20) returns to its orig- 
inal position in the external tube (10), the 0-ring (33) is 
taken upwards by the external tube (10) to touch the up- 
per edge of the annular slot (32), so the previous air pas- 
sage is blocked. The gas must flow through the annular 35 
slot (32), the through hole (36), the orifice (44), the blind 
hole (41) and the opening (37). Because the diameter 
of the orifice (44) is small, the flow speed of the gas is 
low and the internal tube (20) returns slowly. 
[0014] According to different roads, a user can 40 
change the orifice (44) aligned with the through hole (36) 
to adjust the flow speed of the gas. The flow speed is in 
direct proportion to the diameter of the orifice (44) 
aligned with the through hole (36), e.g. the smaller the 
diameter, the lower the flow speed. In adjusting, the cov- 45 
er (60) is taken off and the knob (50) Is turned to align 
another orifice (44) with the through hole (36). The ridg- 
es (45) are located in other notches (38) of the piston 
(30) to position the adjusting shaft (40). Because friction 
of the ridges (45) and the notches (38) will generate so 
sound, the user can determine whether the adjusting 
shaft (40) has been positioned by hearing and feel. 
[0015] The invention has the following advantages: 

1 . Because the pneumatic shock absorber is an air- 55 
operated device, its weight is light than that of a hy- 
draulic device. 

2. A user can adjust the return speed of the pneu- 



matic shock absorber according to different roads. 

[0016] It is to be understood, however, that even 
though numerous characteristics and advantages of the 
present invention have been set forth in the foregoing 
description, together with details of the structure and 
function of the Invention, the disclosure is illustrative on- 
ly, and changes may be made in detail, especially in 
matters of shape, size, and arrangement of parts within 
the principles of the invention to the full extent indicated 
by the broad general meaning of the terms in which the 
appended claims are expressed. 



1. An adjustable pneumatic shock absorber compris- 
ing: 

an external tube (10) having a plug (11 ) mount- 
ed on the top thereof, a valve (12) provided 
within the plug (11), and a cap (13) mounted on 
the plug (11) to cover the valve (12); 
an internal tube (20) slidably provided within 
the external tube (10); 

a piston (30) securely mounted on top of the 
internal tube (20) and having a through hole 
(36) defined in the periphery thereof, wherein 
the outer diameter of the upper end of the piston 
(30) is slightly less than the inner diameter of 
the external tube (1 0) so as to define a gap (39) 
between the piston (30) and the external tube 
(10) when the piston (30) is securely mounted 
on top of the internal tube (20) and received in 
the external tube (10); and 
an adjusting shaft (40) received within the in- 
ternal tube (20) and the piston (30) and having 
a plurality of orifices (44) with various diameters 
defined in the upper periphery thereof, a blind 
hole (41) defined in the upper end thereof, and 
a knob (50) mounted on the bottom of the ad- 
justing shaft (40), wherein these orifices (44) 
are alternatively in communication with the 
blind hole (41) and are altemativety aligned 
with the through hole (36); 
whereby, turning the knob (50) can change the 
alignment between one of the orifices (44) and 
the through hole (36) so as to adjust the speed 
of the movement of the internal tube (20) with 
respect to the external tube (10). 

2. The adjustable pneumatic shock absorber as 
claimed In claim 1, wherein the piston (30) further 
comprises an annular slot (32) defined in the upper 
end thereof, a cavity (34) defined in the lower edge 
of the annular slot (32), a recess (35) defined in the 
lower edge of the annular slot (32) and communi- 
cating with the annular slot (32) and the cavity (34), 
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and an 0-ring (33) provided in the annular slot (32); 
and the through hole (36) is defined in the recess 

(35). 

3. The adjustable pneumatic shock absorber as 5 
claimed In claim 1, wherein the adjusting shaft (40) 
comprises a plurality of annuluses (42) and ribs (43) 
formed in the upper end thereof to strengthen the 
tightness between the adjusting shaft and the inner 
wall of the piston. io 

4. The adjustable pneumatic shock absorber as 
claimed in claim 1 , wherein the diameters of the or- 
ifices (44) are 0.4 mm, 0.6 mm, 0.8 mm, 1.0 mm 
and so on. is 



5. The adjustable pneumatic shock absorber as 
claimed in claim 1 , wherein the piston (30) further 
comprises a plurality of notches (38) defined In the 
bottom thereof, and the adjusting shaft (40) further 20 
comprises a plurality of ridges (45) formed on the 
middle portion thereof to engage with the notches 
(38) of the piston (30). 

6. The adjustable pneumatic shock absorber as 25 
claimed in claim 1 further comprises a cover (60) 
mounted over the knob (50) on the bottom of the 
external tube. 

7. The adjustable pneumatic shock absorber as 30 
claimed in claim 1 further comprises a spring (31) 
located between the piston (30) and the external 
tube (10). 
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